Vascular endothelial growth factor production and regulation in human peritoneal mesothelial cells.
Vascular endothelial growth factor (VEGF) was recently found in peritoneal effluents of peritoneal dialysis (PD) patients. It was suggested that human peritoneal mesothelial cells (HMC) contribute to the intraperitoneal production of VEGF, which may augment vascular permeability, vasodilation and neoangiogenesis in the peritoneal membrane. The present study was designed to assess the influence of proinflammatory cytokines, thrombin, d-glucose and glycated albumin in the regulation of VEGF synthesis in primary HMC cultures. VEGF antigen concentrations were measured in the cell supernatant by ELISA and VEGF mRNA expression was evaluated by real time RT-PCR. Incubation of HMC with interleukin-1alpha (IL-1alpha; 10 to 100 U/mL), tumor necrosis factor-alpha (TNF-alpha; 500 to 1000 U/mL) or thrombin (1 to 10 U/mL) resulted in a time (24 to 72 hours) and concentration dependent increase in VEGF synthesis. In contrast, d-glucose (30 to 90 mmol/L), which is commonly used as an osmotic agent in peritoneal dialysis, was not able to up-regulate VEGF expression. High glucose levels even decreased VEGF production. However, exposure of HMC to Amadori-modified glycated albumin, which is generated in the peritoneal cavity in the presence of glucose-based dialysis solutions, resulted in a dose and time dependent increase in VEGF mRNA expression and antigen secretion. These results demonstrate, to our knowledge for the first time, that glycated serum albumin, not glucose, increases VEGF production in HMC. HMC play an important role as a source of intraperitoneal VEGF synthesis, and VEGF expression also is up-regulated in the presence of proinflammatory cytokines and thrombin. Additionally, these results confirm clinical data that the continuous exposure of the peritoneal membrane to glucose-based dialysis solutions is an important stimulus for VEGF expression. However, it is not glucose per se, but nonenzymatic glycation products like glycated albumin that up-regulate VEGF expression.